A number of common carbohydrates and polyols were tested to see if they could replace the lactate requirement for the development of competence in cultures of Haemophilus injluenzae. Pyruvate, fructose, and glucose, when tested in the presence of inosine, were slightly stimulatory. They gave respectively, 29, 25 and 13 % of the control value obtained with inosine and lactate. Under similar test conditions, mannose, mannitol, galactose, sorbose, sorbitol, ribose, glucosamine, rhamnose, D (-) arabinose, L (+) arabinose, xylose and fucose were inactive.
INTRODUCTION
In an earlier report, Ranhand & Herriott (1966) showed that the development of competence in Haemophilus injluenzae was dependent upon the presence of both inosine and lactate during growth. Lactate could not be fully replaced by certain other three or four carbon acid-salts (P-hydroxybutyrate, alanine, propionate and pyruvate) and inosine could not be fully replaced by other purines or pyrimidines (as free bases or nucleosides). This report extends the list of compounds that cannot replace lactate (when used in conjunction with inosine) and includes hexoses, pentoses and polyols.
METHODS
Organism. The organism used was Haemophilus injluenzae strain RD described by Goodgal & Herriott (1961) .
Transforming deoxyribonucleic acid (DNA). Transforming DNA was prepared according to the method of Goodgal & Herriott (1961) from H. influenzae organisms that were resistant to about 2 mg. streptomycin/ml.
Cultural conditions, competence development, and transformation. The methods used for growing organisms as well as the conditions used for the development of cornpetence and transformation have been described previously (Ranhand & Table I were present. Carbohydrates and polyols. All carbohydrates and polyols were obtained commercially. They were sterilized by filtration (Gelman membrane filters, 0-2 pm. in pore size), and were used at a concentration of 0.13 yo (w/v). Glycerol was sterilized by autoclaving at 121' for 20 min. Inosine was also sterilized by filtration, and was used at a concentration of 0*067y0 (w/v) .
RESULTS A N D DISCUSSION
The bacterial cell wall may be the distinguishing feature between competent and non-competent bacterial cells. The experiments of Young, Spizizen & Crawford (1963) and Young (1965) suggest that competent Bacillus subtilis cells (those capable of reacting with DNA) do have slight modifications in their cell-wall carbohydrate composition when compared to walls derived from similar but non-competent cells. The Gram-negative bacterial cell wall is a complex structure and its carbohydrate composition can be modified qualitatively by modifying the carbohydrates present in the growth medium (Weidel, Frank & Martin, 1960; Nikaido, 1962) . Lactate has been shown to be a precursor of carbohydrates (Krebs, Dierks & Gascoyne, 1964; Lardy, Paetkau & Walter, 1965) and therefore, has the potential of causing such modifications in the cell-wall composition of Haemophilus injluenzae. In addition, competence can be destroyed with sodium periodate (Ranhand & Lichstein, 1966 ). It seemed reasonable therefore, to test whether simple carbohydrates could replace lactate's competence promoting activity.
When organisms were grown in the TCM containing inosine and pyruvate, inosine and fructose, or inosine and glucose, transformation (competence development) was stimulated 29,25 and 13 %, respectively when compared to the inosine and lactate control value which was taken as I O O~~ ( Table I) . Other hexoses, pentoses and polyols were inactive. The per cent transformation (no. of transformed organisms/ ml. x IOO divided by the no. of viable organisms/ml.) obtained with these latter compounds was no greater than the value obtained when inosine was used alone (about Pyruvate is only 30% as effective as lactate and not 80 to 90% as reported earlier (Ranhand & Herriott, 1966) . This difference is probably due to glucose which was present in the TCM at that time. In other combination experiments employing inosine, glucose and pyruvate, or inosine, fructose and pyruvate, the stimulation of competence never exceeded 70 to 80% of the value obtained with inosine and lactate. Fructose and pyruvate, and glucose and pyruvate, in the absence of inosine, were respectively, g and 3 yo as effective as the inosine and lactate control.
When lactate, pyruvate, glucose and fructose were tested singly without inosine, lactate was still the best stimulator for the competent state. It was, however, only 9 yo as good as the inosine and lactate control value. It appears that the interactions between active or partially active compounds are synergistic in addition to the synergism observed earlier between inosine and lactate (Ranhand & Herriott, 1966) .
The data presented in this report show that no single carbohydrate, so far tested, 0'01 Yo).
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can substitute for lactate. In addition, one partner of isomeric carbodydrates is partially active for the development of competence whereas the other member is not; for example, glucose and mannose, glucose and galactose, and fructose and sorbose. This result implies that either Haemophilus influenzae cannot interconvert these carbohydrates, or that the respective carbohydrates are impermeable to the bacteria. The notion that permeability may be limiting the effectiveness of the other carbohydrates listed in Table I was not tested. However, Olitzki & Godinger (1958) showed that certain strains of H. inJuenzae can oxidize pentoses such as arabinose, xylose and ribose. * All constituents were added at a concentration of 0.13% (w/v) except for inosine which was ? Transformation frequency equals the no. of transformed colonies/ml. x IOO divided by the no.
1 TCM contained 0.067% adenosine without which the cells would not grow or grew poorly.
added at a concentration of 0.067% (w/v).
of viable colonies/ml.
The role played by lactate in the development of competence still remains elusive. However, the data presented here do not rule out its conversion to some cell-wall carbohydrate.
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